
Very long baselines with a superbeam

Neutrino Physics: Oscillations

Assume a 2 × 2 neutrino mixing matrix.

 νa

νb

 =

 cos(θ) sin(θ)

− sin(θ) cos(θ)

 ν1

ν2

 (1)

νa(t) = cos(θ)ν1(t) + sin(θ)ν2(t)

P (νa → νb) = | < νb|νa(t) > |2
= sin2(θ) cos2(θ)|e−iE2t − e−iE1t|2

(2)
Sufficient to understand most of the physics:

P (νa → νb) = sin2 2θ sin2 1.27((m2
2 − m2

1)/eV 2)(L/km)
(E/GeV )

P (νa → νa) = 1−sin2 2θ sin2 1.27(∆m2/eV 2)(L/km)
(E/GeV )

Oscillation nodes at π/2, 3π/2, 5π/2, ... (π/2):
∆m2 = 0.002eV 2, E = 1GeV , L = 618km .
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